The effect of antithrombin on pulmonary endothelial damage induced by crush injury.
After crush injury, patients often experience multiple organ dysfunction syndrome. In this study, we focused on vascular endothelial damage, which is believed to be a possible cause of multiple organ dysfunction syndrome, and revealed a pathological condition of distant organ failure. In particular, the lung is an especially prone target organ at the time of systemic inflammatory invasion after crush injury. We ascertained the effect of antithrombin (AT), which has recently attracted attention for its endothelial protective effects. Using a rat model of crush syndrome, we assessed severity of systemic inflammation and vascular endothelial damage through a blood test and degree of lung injury and centrally focused on morphological analysis of endothelium over time. Crush injury significantly elevated the blood concentration of tissue plasminogen activator-plasminogen activator inhibitor 1 complex, monocyte chemoattractant protein 1, and IL-6. Accumulation of active inflammatory cells (OX-42-positive cells) and expression of von Willebrand factor and vascular cell adhesion molecule 1 significantly increased in the lung 24 h after releasing crush. After 48 h, disarray of alveolar structure and alveolar hemorrhage appeared. Antithrombin administration significantly suppressed accumulation of inflammatory cells, expression of von Willebrand factor and vascular cell adhesion molecule 1, and mortality rate. Our research demonstrates that crush injury induces acute lung injury as distant organ failure, and it would seem that AT administration diminishes vascular endothelial damage and is effective against crush injury.